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(54) DISK ARRAY DEVICE 

C57)Abstract: 

PURPOSE: To provide a disk array device which can carry out fast 
input/output operation, facilitates disk management, and causes no 
decrease in reliability even when many disk drives are connected. 
CONSTITUTION: This disk array device is equipped with a global disk array 
controller 103 which puts local disk array controllers 104 to 107, where 
plural disk drivers 137 to 140 are connected, further in a disk array, Each 
disk array controller performs RAID control over plural disk drives in its 
machine. The global disk array controller performs RAID control over the 
local disk array controllers. Consequently, highly reliable disk devices are 
obtained by fastness by the div/ision of data and global parity which are 
generated by the local disk arrays and global disk array and stored in the 
local disk arrays. 
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(5 0 4) (D^^u^fecDTab^. 
[0 0 5 7] #^A6 o i u—ti)\,=rj 7,97 V 

x ^ r w <Dn-j~4 is a >»m ^immz ft 

T&£o 

[00 5 8] ^7A6 0 3 Jc«;^A»a'JW«M«snT 

^D-A^f^^7WW81 (10 3) a* 
D-*^7^7HpSIB(1 0 4, 1 0 5, 1 

0 6, 1 0 7) fc#UTAfflrtK#£Rff-r*£#l;:, 

WfW$Pg(l (1 0 4, 1 0 5, 1 0 6, 1 0 7) Ofi 
B*»*c:a:3^T**. *^A6 0 4te, Go-*)],? 
>fX^7K»»Sl (1 04, 1 0 5, 1 0 6, 1 0 
7) OK^:/&W&£^LT^£o ^n-A;i/-r^X 

^Tu^mmmm do 3) ^n-A^uf-f*ff 

-So 

[0 0 5 9] ^7A6 0 5H ftD-Mf^X^7l/ 
-YSMBge(1 0 4, 1 0 5, 1 0 6, 1 0 7) ©»J» 

0 4tf^U<t-5^ yn-/tJU/tUT-^&^J5Kf*«'& 

6 0 6ic«, &n-#;i^-< xfTu-ffflm&m (10 

4, 1 0 5, 1 0 6, 1 0 7) 0A'Jf^f^tl>f 
*X*fcWMft;5ftTt**. ^n^7A6 0 5(h^D 



(7) 1$BI¥7-2 0 0 1 8 7 

[0 0 6 0] 0 7\Z\$* &D-#;l/x^ X £7 7 

WMfllg® (1 0 4, 1 0 5, 1 0 6, 10 7)©^ 
-f-fva >i(D7h7^t!>WX*Wn^o 

xh7^tf>wxn u— tin,? 4x97 m mm 

&@(1 0 4, 1 0 5, 1 0 6, 1 0 7) ©R/JnAUA 

(KB) Tte> 4KBJ^^CD'r-^^<Z)x~^«. 
x*A*F^:7lC**Sft*. 4KB^^O 
10 7-9 4KB«i:*©r / 

»#j$ft*. 

[0061] *7A6 0 8 Kite* M-rr>3>^ 
ftWMflSft*. *7A6 0 9t:H X^-^AjWMA 
^ftT^D* «^.tfB*<D58^*©#n-*;i.x>f x^ 
THfflflat (1 0 4, 1 0 5, 1 0 6, 1 0 7)0 

[0 0 6 2] 09fl «8H7'f^flf-^ (5 0 
2) Oi/SS^ITV^. KiH7'f^fIf-^ 
tt, *X h^nir^t}- (10 1) ^SBtfftf-r^? 

fr3fc>&K:w*5ft*. 

[0 0 6 3] ^7A7 0 1C«> fiiH7^^» 

a**»an*. *7A7 0 2*^7 0 5*m cap 

X^TWaUSi (1 0 4, 1 0 5, 1 0 6, 1 0 
7) 5r-T ^3>*>S*J&3ft*J^£^cLT^ 

fHAfcf, fiSK^^VOLUl n— *^5*^A 
^7K^@ (1 0 4, 1 0 5, 1 0 6, 1 0 7) 

(Drt—rj ->3 > 1 3^5ift$ns. 

^? [0 0 6 4] ^J7A7 0 6 fcfet, iEffl K^-f 

*ft2ft£o £^A7 0 7lCte, ^D-AMAIDK 

^«$nt^^, :oyn-/WAiDH^ 

H D-^;i,f>fX^7l/^MiiS (10 4, 10 
5, 1 0 6, 1 0 7) CORA I D V^)V t.\tWM%\ZM 

jfenjirc**. ^7A7 0 8i:«, tv)T4*mfrrz 
7.97V4 mm&m (103) ©xh^tf 

>^-f X3Wft*!l$n*. *7A7 1 0lC^> Xf-^ 

[0 0 6 5] BlOlt 07OJ:5MSK7^yfI 
t*- (5 0 2) £JBt>«c&fc£9. *Xh:/n-tr 
yU* (10 1) 5 IcKEffiF^-f 7&&?LZ> 

i>\ &£TS®mm\Z£<D£5\Z7 : -9&m&2tlX^Z 

[0 0 6 6] *X h^Dtylf (1 0 1) *>SAHWjB 
* (8 0 1, 8 0 2, 8 0 3) ^fr^nS, ^Ot 
*X Fr/n-fey* (1 0 1) \*. lEm^y-i 7 (8 
0 4, 8 0 5, 8 0 6) fc»LTAa*£fTfcoTl> 
50 So COJ:5^(KaF^-f^fc»"r^Ata*JC#U * 
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(8) 

13 

^IfttCH r^X^^I (1 3 3, 1 3 4, 1 3 5, 1 
3 6) Cf-^^ftBS^n-S. Wh^Dtylf 
(10 1) ^5flWfi8H7^^(8 0 4, 8 0 5, 

8 0 6) H ilMCIl LDRV1 (8 0 7), LD 
RV2 (8 0 8) , LDRV3 (8 0 9) <D£v\Z. 

(1 3 3, 1 3 4, 1 3 5, 1 3 6) $W 

CO 0 6 7] «J!F7-f ^Wl^— ^ (5 0 2) CDft 
^^It^^tT, ^fb^X^Sf (13 3, 
1 3 4, 1 3 5, 1 3 6) <D±T\zm~iTftffiMmtsn 10 

3£t£* 8 10, 8 11, 8 1211 U— #;I^><X^ 
(1 0 4, 1 0 5, 1 0 6, 1 0 7) ^ 

jxpTu^ummm (103) ^fttit/iMftbfc/^u 

a? 

[0 0 6 8] BllH I/OfSUXh (5 0 3) CO 

[0 0 6 9] gum^u (145) ^a#-f>h$nr 

<om>* (90 1) T&Dv fe5-"3tiAtii*3S*j&* 

»*l$nrv^«*^-r#'f >^ (902) rab^o 

9 0 9H UX hOiftTiS^t^tifflf-e* 

[0 0 7 o] »*isnr^*Atfl*K*n 9 0 3^£ 30 

9 0 8©«l?^nTVJ4. 9 0 3ttWO^Xhy 

#J^\ 9 0 4J4Affl*ft«»#W*:l»IB, 9 0 5 tSAffl 
^J©WM$tlT^§o Attt:*J©tt«£H Mx. 
H Affl*5lSfr*fceT**. 9 0 6H *Xh:/nHr 

[0 0 7 1] 9 0 711 *X h^£3V>Ftf*te2t2n 

H AfflAS38ff b^^Xh^n-fey^, afCDAffl* 

H *X hyDt7^-f;H XfcMbT*ft©A 

Tifi^WoT^Tfe^ODAfflAfcifcti-S^T^SK 
[0 0 7 2] 9 0 8t4«f^^»«|SnT^«». 

^ (9 0 8) tt^p-;Ur>rx^7H«lliSi 
(10 3) «J«Sf*fc©T, ftXbfrP><D9# (9 0 
7) tt*Xh3^Affl*S**]-r-6«bO!>T**^ 

(9 o 8) tetfu-svvyZjxzj'u^mwmm no 50 



W7-20 0 1 8 7 

3) 3^h— n— *)vj t 4X9Ti"fmni&w (104, 

1 0 5, 1 0 6, 1 0 7) ICS#l/T«k©Affl*K** 
[0 0 7 3] 9 (9 0 8) sPiBS&a&H * 

vtvmmm a 0 3) aswrr sn-*^r>rx^7 

Iz-ffOTPg© (1 0 4, 1 0 5, 1 0 6, 1 0 7) L& 

ys-enssw-flfco fcgtt#*x h ©raw* f y 
&u—rt)VT4X9TV4fgmmm (103) at« 

^a-;^f>rx^7HMSS (10 3) ifi 
*gWVZZ>m2>f (9 0 8) £4efflt"*iMW**«>. 
[0 0 7 4] 01211 tty^afl'JXh (50 
5) ©iM^ltl^, ^y^ei'JXh (5 0 
5) H ^t^y^-^^U (14 2) 

snri^r- *©»bh>5V x# (137, 

1 3 8, 1 3 9, 1 4 0) L<DMfe&&<gm~rZ>1ttb<D 

[0 0 7 5] HMM^U (14 5) *^^>h^nt 

-^tt^t 7 V a U 07 U - ^ >^ (10 0 1) 
T&fK -3tt«ffl*#-f (1 0 0 2) Tifc 

^tyya^^e'J (14 2) H ^D7^*tTf 

ssnrssD* ffirSB7U-#-r>^ (1001) iffiffl 
**^f (1002) jotttua hco-a-^ (1 0 

02-1006, 1007-1011) teH^CD^D y 

[0 0 7 6] 7U-W>^ (1001) *>S#Oh 
^nw^UXh (1 0 0 2- 1 0 0 6) H 
a.*^U (14 2) 0>*«ffl^« &Uy9) 

(14 2) OM^Mt^ttCH d©7U-#>r 

(1001) ^s^-r >h$nws'jxh (1 0 

0 2- 1 0 0 6) CDWS^iafc'WJX F£^#L 

^o^ffi^4?-r>^ (1002) w>hL 

TV** U X h rtKAnsSHPSfr^. 

[0 0 7 7] ftyxncit to'jxh^>hn 

XU7t, iUX b&^J X9±<D£ZL<Dy s —* (BL 
K#) S»LTV^MStl»J7t ^A-jyv'n.;* 

*u (142) ©wffl^»»snr^*^*5K-r#<> 

^trf^ M^ntt^ (1043-1045) o 7'J 

>^^#>r > h-r* u x h«*«ffi u x 

■Y>$tlT^-5^i:^^, ^y^^D (14 2) 
[0 0 7 8] 1 0 0 7fi/\^yaUXhT^§, A>>i/ 

olUxf (1007) n 2 n& *? * * >- 
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(9) 
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a^^eu (142) to\z&m2tix^z>&£5fr&m& 

[0 0 7 9] 0 1 3H 37>^a-UX h (5 0 

6) (DM&L&vklsT^Zo 

[0 0 8 0] 110 111 ^o-Mf^X^THS 
19^ (1 0 4, 1 0 5, 1 0 6, 1 0 7) 

□ H+a-^w >^^$nri^ 9 110 10 
2ill03H n-*;^X^7K9»8i (l 

0 4) lC#«-r*7'J-«r^y (1110-1114) 
t®Lm%\9>/ (1115-1118) COUXh^^-O 

MTI/^, 1104ill05lt D— iMVrAM 
TV^fflflSI (1 0 5) iZtt1&*Z7V-m*tf (1 

119-1122) £&m%X?tf (1123-112 

7) 0UXhW>hLWSo 1106ill07 
14, D-Mf^X^7WSHPSB (10 6) |-*fj£ 

t*7U-«*y (1128-1132) t&mm*tf 

(1133-1 136) © l JXhW>hl/W-5. 20 
1108tll09H D-^7^7K«K8 
1(107) l:#Kt*7'J-«f^y (113 7-11 
4 1) t&m&*tf (1 142-1 14 5) CDUX h£ 

[0 0 8 1] ftUX MCtt* ^'J7 J-'MDjJW 

<hs ^^It, *x h^p-try^ (10D ^SteM 
*«$nr^-&. 7'j-«^y diio-iii 

4, 1 1 1 9 - 1 1 2 2, 1 1 2 8- 1 1 3 2. 1 1 3 
7-114 1) «?cody>HxiJ7 (cmd) 30 

h^Pt^ (10 1) 3&^<0XH1*B*©— t3*t*<» 

$nxi^ e ttffla^^ (ins-ins, 112 

3 - 1 1 2 7, 1 1 3 3 - 1 1 3 6, 1 1 4 2- 1 1 4 

5) \t. n^>H<D*ff*T«ffc, *ffl»*^JXh*> 

7W"f©J«lgB (1 0 4, 1 0 5, 1 0 6, 1 0 7) H 

»*-r*3-7>F*a.-uxhJ4, tnfnMiJi^ 

^y«»oT^5. r(ODY>K+a-'JXh (5 0 

6) K«fcD, W^03hXhyn-fe^U- (1 0 1) 40 
mtitX?z2>f*%i* #\Z&#tZ>Z£&liim£teZ>* 

[0 0 8 2] H14J4, 3V>KSttffl3!:/D^A 
(4 0 5) 07D-5 1 t-h^lW^ 37>H§ 
Miyo^7A (4 0 5) 14, 37>Hiflai (14 
5) rt(D^^r'J (4 0 4) l:»i$nT^57^^0^ 

[0 0 8 3] Xr^yi 2 0 lTI4*^y>ia«pTtB 

2 0 2^0, f^WtfnBXfy^l 2 1 2^0 



#Bi¥7-2 0 0 1 8 7 

(14 2) \zm&tim&-V%^U^Z.£}ttel<* 9 n*7> 

(14 5) &T?±7.^5imte*m, W^tfKE*^** 

[0 0 8 4] XT'^1 2 0 2TH ^-/v'a.^U 
(14 5) <DBfK»*««;««"r*. X«yi2 03 
*tyva«lWh (5 0 5) <D7'J-j|W> 
^ (10 0 1) ^6#^>h$nw-BUXh^5, »f 
I^UXh^W^f>^ (1 0 0 2) ##>f>K 
LTV^'jXhW:An§, Xf7yi 2 0 4tll I 
/OSl'JXh (5 0 3) 4 , l:StU^h^#ftt^ 

1 2 0 5 Kit*, *5T&ttn«Xfy^l 2 1 2 «Cit 

®SS (1 0 2) rttC^X h^Uiiy^ (1 0 1) 

cd 3 v > H &a?Mi1rt& tz &<D* zl < & £ t 

[0 0 8 5] Xfy^l 2 0 5Tlt I/OfIUXh 

(5 0 3) tcSrb^Uxh&iiini-r^o cnicfco* y§ 
H#5^x* 7 IH*«W«B (10 2) coffiS 
Xf'^1 2 0 6T«, ^XhlD^I/ 
Ofl'JXh (5 0 3) OX'J7 (9 0 3) fc«Mftf 
£>„ XT^yi 2 0 8TH 3"7>H§#^I/0 
fl'JXh (5 0 3) 0IU7 (9 0 4) fcfcSM"*. 
JKOfirlflJtt* felf^X^7W»i (10 2) iC 

[0 0 8 6] X5^:/l 2 0 9Tte, 3 7>K$I/0 
fl'JXh (5 0 3) ©X«J7 (9 0 6) KfMfrT*. 
£CD£^ I/Ofl'JXb (5 0 3) 0XU79O7 
\Z%ft7s h^n-feyit (10 1) a*SlE»3ftfc*y£ 
ftfflT*. 21*114, AW*SI*^7«ft> ^Xh^nt 
(10 1) l:^lt^7ftit^T*ntfr-^ 
fc££^K*xb:/Dir^ (10 1) ^terr^fci:: 
#R82n<£o Xr^yi2 10TH Xf^^l2 02 
Tflfc#Lfc**:y i/a^^EU (14 2) (DflMtfcnT;/ 
FfclEaTT*. ^CT37>h*tH R EAD/WR I 
TEfc£<05^X*ftfifc»^*S^£:* WRITE! 
#T»ntfx-**>W«fc, ^t^>a^€U (14 

2) fciftw^n*. 

[0 0 8 7] XT7yi2 11TH I/OfflUXh 
(5 0 3) (0Xf-^XX'J7 (9 0 5) tCr3*T>F§ 
ttS57£^"T:7 7y£:f»rr*. ^OXf-^XX'J7 
(9 0 5) \Z\t. 3V>H*7^lCJ4»ff»*3WW»S 

ns^, ^n^Tit, 5V x^TweiwiSB (10 

2) rtT©3V>H©S8ff«IB*W^>h«lC»lrt$ 

[0 0 8 8] Ell 5 14. »7ffiiyP^7A (4 0 6) 
<Dya— h^^LT^^o J»75&3S:/a^A 
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(4 0 6) te, 3V>H»i« (14 5) ftCD^U 
(4 0 4) fctettS*lT^*V>f ^D^D^7AT$) 

[0 0 8 9] Xry^l 3 0 im I*$nt^fca 

^©Wftlt I/Ofl'JXh (5 0 3) 037>Kl 

y t^mr*-* 2i tTSuanrtBT* wj^omm. r 

EADS*T?*ntfXfy?l 3 0 6 ICS*. WR I T 

E»*T?*tUiX3ry^l 3 0 2"\jttt. 
[0 0 9 0] Xt7^1 3 0 2TH I/Ofl'JXh i0 
(5 0 3) OXf-#XX»J7 (9 0 5) £?jfXV7 
(9 0 7) CDrt«^V->?*rSo Xry^l 3 0 3T 

I'JXh (5 0 3) <D*X hXUT (9 0 3) tfyxtt 

X hynt^it (loi) te^T*. x^ 
y^i 3 0 4fc:iIty o wr I T ElKif-^^tT}: 

jE«t**&«>* ^xh^Dir^it (10 1) 'vtDfffS 

[0 0 9 1] X^^y^l 3 0 6H READMiMO 20 
HTBSK^ffSft*. ^rt^^a^U (14 2) fit 

^1 3 0 6m "®f-^iXf-^WJ7 (9 0 
5) tiryxUT (9 0 7) ©rttfifc-sr-^f*. X 
T7^13 0 7TH XT7^13 0 6TY-ylfcT 
I/OfIUXh (5 0 3) (D^XhxUT 

(9 0 3) t^1-*x h^niry^ (10 1) ^, 
T^>c ^CD^, Xry^l 3 0 4\zMtS, 

[0 0 9 2] Xf7^1 3 04TH I/Ofl'JXh 

(5 0 3) S»Affl*K*SB9»t-*, 

[0 0 9 3] B16H yn-;^RA I DMffi (1 
4 3) ©M^bTt^ ( ^D-;t^RA I DfBfflSB 

(14 3) te, 3^>K^-5r-^©IB2l«»*ff5r^ 
^ (14 0 1), ^Dtylf (1 4 0 2) , DMA C 

(1 4 0 3) , *^e»J (1 4 0 4) , /U^y^ (1 
4 0 5), ^tf^y^^jSfi* (1 4 0 6) frbMfc 

[0 0 9 4] *^EU (1 4 0 4) ft\Z\t. 3Y>Ffiffl 
^ff^Y^^Dyn^A (140 7, 1 4 0 8, 1 4 
0 9, 14 10, 14 11, 14 12)*t»«$nw 40 
<5« I/OI*9#fil^ny7A (14 

0 7) , f-^MM^D^7A (1 4 0 8), \/ 
OH*»T«l3g^D^^A (1 4 0 9) , ^-^SB@fH 
W^n^A (1410) , 9u—jwn*)T<{Vm7 

uv^ix (i4ii), *>&u*>fmw7u>?^k (i 
4 i 2) t&^o cnsofflittft-ca^. v-r^n 

yP^7A (1 4 0 7, 1 4 0 8, 1 4 0 9, 1 4 1 
0, 14 11, 14 12) H ^Dt7lt (1 4 0 2) 

[0095] *[>&<Dmw&L<OT-*im\*. y-iu? so 



4#HB¥7-2 0 0 1 8 7 

h^ ; e , J7^tX3>hP-7T$)^DMAC (140 
3) rfnir-yU- (1 4 0 2) L\t®3L\zm$f*tZ>. 
ny.^vJ' (1 4 0 5) te, DMA C (1 4 0 3) j&> 

i-^>o r*U<5r>r£j«» (1 4 0 6) te, /vjn/iyy 
T (14 15) t. WJf-f/ty7r (14 15) 

^SfftSf £/1UtV^o:*V-* (1 4 0 8) 

[0 0 9 6] ^DWWI/RA I DMM (14 3) <D± 

^yv-OL^U (14 2) frZr— ?&&tfJ&*). 

*&mmW7nif7& (14 10) KJ:oTi5WT*n 
(1 0 4, 1 0 5, 1 0 6, 1 0 7) 

srr££&o^y^&tf;otrr£o ^\y^\z^ 

^XX-f y^l 4 0 5a*#D-;fr;^7VX#TW«W 
il (1 0 4, 1 0 5, 1 0 6, 1 0 7) fc^MHa©^ 

[0 0 9 7] 017H I/OI*§#ffll7*Dif7A 
(1 4 0 7) ©7D-^t-h^lW4 
[0 0 9 8] Xf7^15 0im I/OflUXh 
(5 0 3) 0Xf-^XXtJ7 (9 0 5) \Z, ^D-A 

MA I (14 3) tfffls»fc£att#Wfc£ 

fcft^T:?^*. iry b^S* X^^/^l 5 0 27? 
te, I/OflUXh (5 0 3) (DI3V>HXUT (9 

0 6) Oft«Sfi«n77 7l:fiSt<5. Xt- 
7^1 5 0 3i:i^ T-^EiMfyn^7A (l 4 

1 o) fcMWfeWT-r*. 

[0099] Hi8n ^-frnwrnm^utf^A a 

4 10) <D7U— — h£iKi\ 
[0 10 0] Xf7^1 6 0 ITU I*«1^REA 
D^WRITEMflStS. felREADHI^T 
*n«, X5r^^l 6 0 2ICii^, 

v^^y (142) KiSFarrs^afi^wtt-r*. t 

5-V\*Vttl\Z, XT7^1 6 0 3\zm&. ^D-Zt^R 
A I DWWB5 (14 3) A^tVX^TWWW 
g@ (1 0 4, 1 0 5, 1 0 6, 1 0 7) tC*fbT£B7J 

[0 10 1] Xf^^l 6 0 3 lC:^TpL<i&iE-r 
S. ^n-A;i,5V X^7W fSOTSffi (10 3) 
D-Mr^X^7KUHii (1 0 4, 1 0 5, 1 
0 6, 1 0 7) ©±*tfcffiBr*««IK«T*<5fc«), 

>r^^7HOTSi (1 04, 1 0 5, 1 0 6, 1 0 
7) cfcD^^:<$^^D7 :f --^^A!y^TU>^U^:^ 
&V>$r— Xtfl**. MAJi* 4#0D-Mr-fX^7 
KWUlSe (1 0 4, 1 0 5, 1 0 6, 1 0 7) 
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4r4KBOf-^^4^C0T>fX^ F^-i^lZ 1KB^' 

(10 3) jJJ4*©d-A^t^^7W1« 
©(1 0 4, 1 0 5, 1 0 6, 1 0 7) \zyJVX h^-f 

(10 3) tt, 
4KB*4-&= 1 6KB 

Wf/^^7Haigf (1 0 4, 1 0 5, 1 0 

6, 107) cmwicfflAaaatT**. x 10 

f^^l 6 0 3T(t £T(DO— 7,^TV^U 
iSfi (1 0 4, 1 0 5, 1 0 6, 1 0 7) i:RW:ffl 

[0 1 0 2] LjfeU C©«fc5feWje#&S^v!r— X 

ft&. RAID 4, 5 0£5^ S*»fcttx-^€:X 

Dir^u- (loi) frbmmztaty*— 9*..nvvr 

^Mil (1 0 4, 1 0 5, 1 0 6, 10 7)£tiJ7j 20 

^M(Z)n-^^T>rx^7Wriiii (10 4, l 

0 5, 1 0 6, 1 0 7) \zm-DTfe&'ZnT^fe^ ^ 
H D-Mf^^7HIISB 
(1 0 4, 1 0 5, 1 0 6. 1 0 7) (DMftOimftMV 

a-*)],?** x#7i"tMm&m (104, io 

5, 1 0 6, 1 0 7) ©»«»ffJCi5Sr3Tl8fT-rntfA 
WV, ^D-/^f^^7KWIH (10 3) 

6 0 3TH fi8h'7<^flf-^ (5 0 2) 30 
-*;Vf^^^7Kflf-^ (5 0 4) »Il 

C0 10 3] Xf^^l 6 0 5T(t *Xh3*7>HCD 
f>fX^*7Fl/X$ftiD-MT^^7Ha 
H^S (1 0 4, 1 0 5, 1 0 6, 1 0 7) ©7HI/X 
fc£SW*. ^©fflStt, ^h^nt^ (10 1) 

<yfif-^ (5 0 2) tD-rtJl^X^TW 
<gmT-7)V (5 0 4) T&*o 
[0 10 4] *X h^nir^^ (ioi)*5 

(5 0 2) COVOL 2CD$fc^fr£3 2KB|A^ 1 2K 

U-fSflfflJSff (1 0 4, 1 0 5, 1 0 6, 1 0 7) CO^t 
®7KVX©^*H |^T© (1) - (4) (DilOT 

[0 10 5] (1) a9©fi8H7-f?ffif-^ 50 



&M¥7 -2 0 0 18 7 

20 

(5 0 2) $#ILT, D-*;^X^7H«i8 
B (1 04, 1 0 5, 1 0 6, 1 0 7) \zE<o&5\z1BL 
8 K 7^f ^i$nT^-6^S*»-5. -£<Dl£^ V 
OL2liD^JVf>fX^7KailSl (10 4, 1 
0 5, 1 0 6, 1 0 7) 0A-r^'>3>2*^i^ 

[0 10 6] (2) n-^;i,T^X^7WMge 
(104, 105, 106, 1 0 7) 0/Vf^y3> 
2te, m8(DU-X)l>y : jX>77l"i i gm9— 7)V (5 

04) ©iJ7A6 0 5, 6 0 6, 6 0 8^5, -tnf 
n, RAlDl/^3» /^U'T'f ftlT?*?K /X— x-< 
•>3>2tt4o-*^r-fX^7K«i8B (1 0 
4, 1 0 5, 1 0 6, 1 0 7) OlGBg^^S^i 

[0 10 7] (3) 08<DO-#;i^X^yW«3® 
(5 0 4) 0*7^6 0 4, 6 0 75&^, &U 
-Mr>fX^7KSI1ISB (1 0 4, 1 0 5, 1 0 
6, 10 7) ©H7^y*li5-&T*0, Xh^fc?> 
^lMXte4KBT&*r<haU^£>* n'Jr^Sttl 

(1 0 4, 1 0 5, 1 0 6, 1 0 7) Kite, 4KB* 

(5-fr-l-SO = 1 6KBfe&iZtiZ>Z.t\ZfcZ>o 

[0 10 8] (4) ^7HI/XT$>§3 2 

KBgO^SW&T Kl/XteU 32KB/16KB+1 

= 3#I©D-*^^^7H»!«I (1 0 6) 

01GB@«17K^t^o 
[0 10 9] Xr;^l 6 0 5TH M37> 

K^READWRITE^^n o -t<Z>l6*, R 

EADT^n^X^^^l 6 0 6\zm&. WRITET 

^n^Xx^^l 6 1 ltCitfr, 
[0 110] Xf77*16 0 6Tll U— tDV"r47s>7 

7HMB8B (1 0 4, 1 0 5, 1 0 6, 1 0 7) I: 

^ott, SD^;i/f^^Wi»8fi (i 

0 4, 1 0 5, 1 0 6, 1 0 7) ^AtBMtH 0 
90iJ7A7 0 9<DX h^-f X&tiiJttZo 

xf^i 6 o 7tii z>itmz* >/M 

Wzfup^A (14 12) £SfFr*. 9 9WK7U9 
7 A (14 12) ©Blttft^S. 
[0 111] X^tyyi 6 0 8TH X-r^^l 6 0 6 
Zl7.=tv7 1 6 0 7TMl^37>F^^^ 

(1 0 4, 1 0 5, 1 0 6, 1 0 7) ^©B*ft©^S 
KMTSfcfcO'Sy^SttmU /U^-Y^f (14 0 

5) K^-^&j&^fTfc^o Xfy7"1 6 0 9m & 

7A7 0 9CDXh^e>^1MX£;tjn;^7KlxX£ 
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[0 112] "A\Z. Xfy^l 6 1 0T{1 ^TCOx- 

[0 113] Xfy^l 6 0 5TWR I TE£W£2n 
X^r/l 6 1 llCitfro X^y^l 6 1 1 

[0 114] X-r^^l 6 1 2?H D-*J^X^ 
7H«»8i (1 0 4, 1 0 5, 1 0 6, 1 0 7)13 i0 

r<0£€r, #n-*j^x^7K«»8f (1 
0 4, 1 0 5, 1 0 6, 1 0 7) ^©AW^*fiH 0 

W:/ny^A (14 12) ^^fr-TS. 9 
(14 12) <0»«tt«Tifi^S. 
[0 115] 7x7^1 6 1 4T!t Xfy^l 

6 0 8tH«L D-^^X^JKilfllSi (1 

0 4, 1 0 5, 1 0 6, 1 0 7) ^<Z>AW2«#&5efT 3? 
f^o X-r-^^1 6 1 5ttX^y:7l 6 0 9 <hpg^C94!l 

Xf*^16 16«Xf^l6 10^* 

[0 116] /tXX-r^^ 1 (1 4 0 5) Oft 

[0 117] £<0«|T«U 4t?C03V>F (1 7 0 9, 
17 10, 1711, 1 7 1 2) (1 4 1 

4) f:J:oTMgl$n«f$^lT^^ 

>Fte, READ/WR I TE^^CD37>K7>f HP 
H (1 7 0 1, 1 7 0 3, 1 7 0 5, 1 7 0 7) fi 30 
3£5fc£^r/tX*9 (1 7 0 2, 1 7 04, 1 7 0 6, 

1 7 0 8) £j&>&*«£ftTV>S. 

[0 118] 0J*tf> h 1 7. l 2fc£/lX#^# 

1 , hi 7 1 1 fi&HX**#t2. M 7 1 

0te/1X#^a*3, /X^y M 7 0 9li/Ui^4T 
(14 14) Kfc Zl<£>/1X#^£#Jirr 

m^\z. /tx#^tiT$>n«> -few^^ (i4i 

4) li/UMiftHRU ^-^Stearr* (17 1 4? 

3).ISt /^;hl7 11, 1710, 1709 
fc* (14 14) JCctoT, 17 14, 171 

5 , 17 16 fc*H»LT«a!Sn*. 
[0 119] 02 Ote, yn-»;WJf-fMS^Dy 
(14 1 1) O^O-^V-hSr^Lfc^CDTfe 

[0120] xf^yi 8 o im fi«H7-r^3i 

5^-^ (5 0 2) fcZ/VJT4&W<DMm&ftteo. 
^ (5 0 2) ©VOL 2<E>5fc^£ 3 2KBBd^ 1 50 
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W*WT® (1) - (4) OilDT&So 
[0 12 1] (1) MH7^^fIf-^ (5 0 
2) £#j$LT, D-Mr>fX^7KM8i (1 

0 4, 1 0 5, 1 0 6, 1 0 7) t^i5i:SgH7 
-f^Ei^ntv^^^^^^o *-<D*S** VOL 2 

IJD-^?n^7W«»8I(1 04, 1 0 5, 

1 0 6, 1 0 7) (D/l-^-f ^3>2^S«US$nTVi 

[0 12 2] (2) U-*)It>C X?Tl««(fflmgim 
(1 0 4, 1 0 5, 1 0 6, 1 0 7) OA-T^y 3 > 
2te, D-*^X^7KfIf-^ (5 0 4) 
^7A6 0 5, 6 0 6, 6 0 8#>£. ^tl^n, RA 
AUf^Rlt*^ ^3>2 
^□-MT^X^TKOTSi (104, 10 

5, 1 0 6, 1 0 7) 01GBgd^»t-5Ct^ 

[0 12 3] (3) yn-WRAIDKjWi3T» 

-f (10 7) T»*££)&tJb}&*<&. 
[0 12 4] (4) /^U^<D«JBW&7F 
i^Xft D— *^^X^7l/-f (10 7) ©1GBI 

[0 12 5] ±E/^U-r-f «M«-»a-«T*D, D- 
Mr^^7WMigB(1 0 4, 1 0 5, 1 0 

6, 10 7) ORAIDl/^;^ ^n— A*;i/5^^X^ 

(10 3) (^RAIDl/^HaoTS 

[0 12 6] Xr^yi 8 0 2TH /^J^-fift 

AIDKJV5»T?M. AUf>fH RAIDK;P 

££jG&t~3« £co£^ &£>/iu 5^ legists 

U RA I DU^5*<Z><k5fcaB^»^5r-^<DJE«T 

[0 12 7] Xfy^l 8 0 2©«HMbfc&|B5 s --£' 
W^^^liXT^yi 8 0 6 Kit*, "€""5T^: 
ttn«X^^y 1 8 0 3 tCifttfo Xf'^1 8 0 3T 

KHMSt (1 0 4, 1 0 5, 1 0 6, 1 0 7) \Z# 

6 0 6fc££|ig*T**. A*7HUXIt X 
t*^180 n?*»fc7Hl/7&«in. X5^:/ 
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1 8 0 4TH m9*f*&ffctZ>1t#>\Z2>fUW7u>f 

?hs (1412) *mn*tz>. ^(D&mzn^Tte. & 

>fX^7WWgI (1 0 4, 1 0 5, 1 0 6, 1 0 

7) icMUTA^j^^^fT-r^o z<Dmm\tmi8<D 

Xr^l 6 0 8^£f^T&£o 
[0 12 8] 777^1 8 0 6TH **yzszLmi&fr 
S/^J7^£f£g& (1 4 0 6) a> % {fu-rtfr'rJXZ 

Tu^mwmw (103) oxh^ tr>^^x^» 
8 o 5T^LfciB-?-^fefRi^f^fesi-r^><, yn-n 

;l^X*7U>ffH»8tt (10 3) <DXhfMfc!>^ 
[0 12 9] fr\Z. Xr^^l 8 0 7TH 

(1 4 0 6) j^s, ift$nfc;vjf>f&K*« 

£o Xf^l 8 0 8Tte, 7,^v?\ 8 0 1 TtfgLb 
WJf>ffiil:»LT, Xt7^1 8 0 7T1§Uc 

Xr^yi 8 0 9TH Xt^^I 8 0 8T£/&Lfcn 

A (14 12) £3SfH-£o Xf^^l 8 1 0TH 7, 
^iy^l 8 0 lT^a&JtMUT^teg^LWtUTV 

[0 13 0] ^D-A*;i/^U^Y<D±lSO« 

[0 13 1] 1 9 0 ^W^f-^ir 
1 9 0 2^D-/^r^X^7KMffllgt 

(10 3) 0Xh7^f fcf>^1MXT&£>o £CD2:3CD 
^-*£/*U5V£&aB (1 4 0 6) iC^STr*^ 
T, ^Tt^-^P (19 0 1) &>fu-;VV5 £ 4 7s27 
U-fW«US« (10 3) <D7shHV>>fV'iX\Z'sm 
L (1 9 0 3, 1904, 1905), •etHfnfc^V* 
T»ffi»»3afP&** (1906, 1907) o Zt\\Z 

[0 13 2] 02 2H *X h:/nir>.y+r (10 1) ft 
6Ca$n^Affl*37>Fjat 1 r>fX^Sl (13 
3, 1 3 4, 1 3 5, 1 3 6) fC»tt»*Vi«K*«L 

[0 13 3] *X hr/D-feylt (10 1) #>£>te, t 1 - 
^ (2 0 0 1). (2 0 0 2), 37>H (2 

0 0 3), *X hSSJWT (2 0 0 4) , (2 0 0 

5) , &&zmmr i 7<i7nm¥ (2 0 0 6) 
jv^^x^t u^mmmm (103) n-*^^ 

X^7H«W8i (1 0 4, 1 0 5, 1 0 6, 1 0 
7) fc»LT»«bTAa*3B*fe*fT-r*fc*fc. « 

[0134] -to— ^— Ote, 2007-2012 
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£ns<k5lc, t 5 -^ 37>F, 

#m ^^o-*^r>fX^7H» (A 

* bom&Z. 2 0 0 1 -2 0 0 6<i:f^ra^ 

[0 13 5] (2 0 0 7) tt»»$nr 

^sfc&i;:^-* (2001) KJt^T^fcv*. ^nic 

ff^ X-^S (2 0 0 8) fc^-^ (2 0 0 2) £ 
OBV^t^h^nwa. 3-7>F (2 0 0 9) 

<07H1/Xl:«t)5. ^Xhttg^ (2 0 10) fct, 
*Xh:/n-feyU- (1 0 1) <&»*J^£tt»fcD, r<D 
®^^D-Wf^^7H»»8i (103) © 
BMTT**. (201 1) te, ^h^Dt^ 

(1 0 1) frznmznrz? >/-?\tt<. £t*^t& 

ZOSdmKfcjB^TV**. 20 12H *Xh^ 
n-fe^iJ- (10 1) ^£teJ|*_£:V>n— X^T 

[0 13 6] D-^^X^7K«»SS (1 0 
a? 4, 105, 106, 107) 2 0 13-20 

1 7 IC^T <fc 5 7—9. 7—2 n^>h\ 

U^MfllttB (l 0 3) fiTO3?>H©«ftt^i;<J: 

[0 13 7] g|2 3H ^^a»yo^7A (14 1 
2) (D^n-^^— h£7*UTV>£* ZKD??\Z. my& 
CDiiO, ^Xh^n-fe^it (1 0 1) ftZmMZtlft* 
^o-A;Vf^X^7HW8i (10 3) 
50 eD-Mr^X^7HIW88f (1 0 4, 1 0 5, 
1 0 6, 1 0 7) fc#r*AfflAfcttttfflT€toV>;i£ 
5^£, 2 ?<D&&&>&^X$>Z>^L\Z&Z>. 
[0 13 8] 7,7v^f2 1 0 lTte, Affl^fcfTfc^n 

-*;i/5 ; >r x^Ti/-rMffiise (i o 4, 105, 10 

6, 10 7) ICfcNfc-r*. 37>H^-'JXb (5 0 

6) ^©7'J-^^>^ (1 1 0 2, 1 1 0 4, 1 
1 0 6, 1 1 0 8) ^it§. 

\t. D-*;pf^X^7K«IffllSi (10 4, 10 

5, 106, 1 0 7) mzmtznx&Q* &a-*)v 

40 r^X^7WM'#8i (1 0 4, 1 0 5, 1 0 6, 1 

07) \zM?z\mi3\zmm2tiT\<*iSi^*if&vxb 

^Wx-f^^ntV^ (013). 7.7VJ2 1 0 
[0 13 9] 7,7v?2 1 0 3TH Hjtftb*:* 

□ -*;i/f^X^7HWti (1 0 4, 1 0 5, 1 

0 6, 107) ftxm&t*? tf&mmztizz&ttei 

Xf7^2 10 4Tll I/OHF 
50 I'JXh (5 0 3) *©«^^XU7 (9 0 8) lc»tt 
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-r£>„ Jim*, ^xhynir^it (10 1) 

f3%rm\z, *xh^ntyt (i o i) 
h^n-fey-y- (i o i) ^&Ka*nfc*y*jBa-r* 

(5 0 6) ft03Y>^XiJ7l;feitS e 
[0 14 0] i2 4H ^-^imaWW^D^^A (1 
4 0 8) h*«UTVi«. 

[o i 4 i] y^x^TWftjtfctt^-^^imit^a i0 
j^it^ct Di^{tMco^^x^ri/-r \z-tztzib\z. au 

Mi8i (1 0 4, 1 0 5, 1 0 6, 1 0 7) 3&tflt 
S/tUx-ft, yn-A^X^TKKBM (1 
0 3) at^Mf £>^n— /t;wtU5VT&£ 0 ^n— a 

(1 0 4, 1 0 5, 1 0 6, 1 0 7) l:jS^VJf>fT 

[0 14 2] D-^;^X^7H«W8B (10 a? 

4, 1 0 5, 1 0 6, 1 0 7) dtfitSAiJ^H 
^D-^r^X^7HSf98i (10 4, 10 

5, 1 0 6, 1 0 7) ^Wffflf5:^Tf5. 
tot, D-MT^X^7HMSit (10 4, 1 

05, 106, i o 7) rto^naHD^x* 

[0 14 3] ifn-A;WVJf-ftt, *ft©n-^;^ 
^X^7KMW81 (1 0 4, 1 0 5, 1 0 6, 1 0 

nK±fcD-^^x^7H«H«f (104, 1 
0 5, 1 0 6, 1 0 7) *<Db<D&»&*:&Zl,%:tZ 

[0 14 4] ^2 4^7n-^t- hTttP»*lHF**B 

[0 14 5] Xr^^2 2 0 ITU D-^j^x^ 
TU-TSH9«e (1 0 4, 1 0 5, 1 0 6, 1 0 7) CD 

-Mt>TX^7HM^I (1 0 4, 1 0 5, 1 0 

6, 1 0 7) ^frTttKSHfctfTSfcV*. ^CO^ 
te, Xf7^2 2 0 2fc3ttT. 

[0 14 6] 2 0 2Tte> /VJf^WO* 

Xr-yy2 2 0 3m B^^fir Ufen-^;^ 
^J^-*h^t? 0 7f77 P 2 2 0 4TH ^v^2 50 



» 4*H¥7-2 0 0 1 8 7 

[0 14 7] ^JlTl^tV^Vi^ ^D-A* 

yn-;\^T>fX^7Wa»8i (1 0 3) j&tn-* 
^X^7Wa»SS(1 0 4, 1 0 5, 1 0 6, 
10 7) fcjfD-^rjf-fT- 
fc, n-M^x^yHWUgB (10 4, 10 
5, 1 0 6, 1 0 7) J*jTte, ^n— /tJWVJx-f?*— 
* iHU < A U 5^ 

[0 14 8] H2 5lt I/0«*»7ffll^D^7A 

(1 4 0 9) C07D-^^-h^LTV^ o 

[0 14 9] 7, z rv?2 3 0 ITU 3?> F^:x — U 

Xh (5 0 6) ^e*T"r*B*^*-r*UXh*it 
XT77 P 2 3 0 2T[1 I/Ofl'JXh 
(5 0 3) &P>Z>Ty72 3 0 1 ^f^. 

Xf^^2 3 0 4T(l I/OflUXh (5 0 3) CO 

Xf-^xx'j7 (905) jc, n— ^^x^rw- 

^ffl'&mW(l 0 4, 1 0 5, 1 0 6, 10 7)#>£fe 

[0 15 0] 7, c rv^2 3 0 4T(1 3^>F^o.— U 
X h (5 0 6) ?&^Xt77 p 2 3 0 lW-^LfcUX 

7, : ry-?2 3 0 5TI1 ^Xh^nHrylf (1 
0 1) A^iS^tl^^I/OflUXh (5 0 
3) CD^xUT (9 0 7) jfe&JRDfflU 3T>H« 

was (145) izma-r^zLt^saM^mTt^ 

[0 15 1] fc\Z. D-*^fn^7HS»8l 

(10 4, 105, 106, 1 0 7) 
£tf>*T* 3T>KIWffl$ (113, 114, 115, 
116) \t. ^n-;^X^7W*i8Il 0 3 

©3t>himwi 4 i sfc, -r>^7 

x~Xi'OT (10 9, 110, 111, 112) 
^D-/^r^X^7KM8il 0 3<&>f >*7x 
-Xarai0 8tim5. ^f>^7x-X 
3>hD-7 (1 2 9, 1 3 0, 1 3 1, 1 3 2) 
yp-/t^7*7HHW811 O30^>^7x 
-XH>hD-7l 4 4tR|*T»*. 

[0 15 2] 02 6H D-jfj^>fX^7WaSi 
I (1 0 4, 1 0 5, 1 0 6, 1 0 7) ©RAIDMffl 
SB (1 2 5, 1 2 6, 1 2 7, 1 2 8) <Dmm&7&LT 
V>£ e 02 6Ci5^T, 016l:gL^D-A* 

[0153] RAIDii« (1 2 5, 1 2 6, 1 2 
7, 128) ^'?>V J $>T-9<Dfcm.Mm*?SOT 
#7? (14 0 1) , r/D-feyU- (1 4 0 2) , DMA 
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C (1 4 0 3) , (1404), 
(1 4 0 5) , **J;tf^Ux-r±J«« (1 4 0 6) rt^' 

[0 15 4] (1 4 0 4) ftfcfcL 37>HW 

SfTO^^nyo^7A (1 4 0 7, 2 4 0 4, 2 4 
0 1, 2 4 0 2, 2 4 0 3) «^nt^^ Jfr#W 
tCte, I /Og^S^fflI^D^7A (1 4 0 7) % ? 
-*W&®M7uVyU (2 4 0 4) , I/0®*»7 
SfkM^UifyA (2 4 0 1) , T—9mWMm?U>f7 
A (24 0 3) , MWJf^flfl^n^A (2 4 
0 2) T&£<> 

[0 15 5] I/O^MI^D^7A (14 0 
7) tt % 01 7traSTfcSOt^§fBSt^ 1/ 
OS*»7«l^a^7^ (2 4 0 1) , ^-^iEMffl 
(2 4 0 3) . /^Jr>flW»^D^7A 

(2 4 0 2) , fc.fctf^-^StKfflS^ny^A (2 4 
0 4) ©ffiHttftTjfi^S. T-f^D^O^A (14 
0 7, 2 4 0 4, 2 4 0 1, 2 4 0 2, 2 4 0 3) «y 
□ •feyU- (1 4 0 2) T^fr^n^o 

[0156] ^fifB^Mwastox— :5>eam, dmac 

(1 4 0 3) ffi7n±yy- (1 4 0 2) tKMBtfrfc^fr 
•T^o /UX^f >^ (1 4 0 5) fck DMAC (14 0 
3) *^G«$nfex-^<D^y^Sr#^U ffl^ft^ 
*«D»B"«»f|s*ff5- rt'JT^&MB (1 6 0 6) 
fcfc, (14 15) t<D/1Uf/A 

777 (1415) iz&mzntt m^nx^ft) =? 
(1408) t&zm&znz. 

[0 15 7] RAIDOT* (1 2 5, 1 2 6, 1 2 

7, 12 8) <D±Ztem9W>8fcti\$s &T<D<kvteb<D 
^n-n;^X^7HWM (1 

03) frZr-f&SiVtmr)* "T-z&wum-Ju?? 

A (2 4 0 3) lC«fcoTi»«T»ntfx-^©»SI*fT 

H^^y (1 3 7, 1 3 8, 1 3 9, 1 4 0) 

'\y?\zmwXX'fy? (1 4 0 5) 
^H7<^ (1 3 7, 1 3 8, 1 3 9, 1 4 0) \Zim 

[0 15 8] 02 7 11 fWfflJ^U (117, 118, 
119, 12 0) ^M^nTl/^UXh^tT^ 
£ 0 2 5 0 2ttI/OfI'JXh, 2 5 0 3tt^tr> 

[0 15 9] I/OflU7h (2 5 0 2) tt, ^D- 

/t^f^^KMIM (l 0 3) 

flpa-r^^-^Tfe*. *t^>affl'JXh (2 5 
0 3) Wi, ^^.yya^t'J (12 1, 122, 12 
3, 124) rtll^ntMT^tfOTHUX 
3WMft*nTV>*. I/OflUXh (2 5 0 2) 



(15) RW7- 2 0 0 1 8 7 

t>r>afI'JXh (2 5 0 3) tt. 0 7CQI/O<g31 
UXh5 0 3 (011) t + ^r^fl'JXhSOS 
(012) t^UXhT^. 
[0160] 028(1 I/OB*»Tffl31>rn^7^ 
(2 4 0 1) W7n-^t-h^L-TV^. 
[0 16 1] 7r^y2 6 0 1Tft I/OfI'J7h 
(2 5 0 2) *^»7t*Affl*B*OUX h 
t5 9 Xf^2 6 0 2TH I/Oei'J7h (2 5 
0 2) CDAx-^XXUTtCT^X^g® (1 3 3, 1 
10 3 4, 1 3 5, 1 3 6) *6(6a$n&»7tt«*« 

[0 16 2] 02 9 H T-^ffitOT^D^7A (2 
4 0 3) ©7D-5 : t-h«:^to 

[0 16 3] X9-y?2 7 0 1 TH S^ffil^REA 
D^WRITE^WgfS. <bU READfflSS* 

^ya^^u (142) tc^ft-rs^ifa^j^rs. 

XT7^2 7 0 1TWR I TEffilSfcftOt^H 
7^2 7 0 3 Idil^K R A I D^J©^ (12 5, 12 
a? 6, 1 2 7, 1 2 8) *tf>fX^gB (13 3, 13 
4, 1 3 5, 1 3 6) l:^LTHI*Brtt**T*5^^ 

[0 1 64] Xf7^2 7 0 4TH ^D-A^t/X 
*7W«WMI (10 3) 0r^7^M7Hl/7$ 
5feif>fX^8f (1 3 3, 1 3 4, 1 3 5, 1 3 6) 
©7Kl/XI:SSteo Xf77 P 2 7 0 5TH ftftn 
T>H^READWRITE^«:flStS. *-<0& 
jfc. READT*tl«Xr7^2 7 0 6 fcJtU^ WR I 
TET*n«X5"^^2 7 0 9 \ZMtSo 
30 [0 16 5] Xf7^2 7 0 6T(t f^X^H^^ 
(1 3 7, 1 3 8, 1 3 9, 1 4 0) IC»bTAffl*JB 
^S^fT-T^p Xf^^2 7 0 7TH #<£>^X^K 
(1 3 7, 1 3 8, 1 3 9, 140)£^#T 
777^2 7 0 8Tli4T©f-^ffll*«7l/fc 
*>£5#>«56U ]»7lTV^^ntfXf^^2 7 0 6 
# SHOOT". 

[0 166] Xf7^2 7 0 9ttXf^2 7 0 6i|5l 
^T&£ 0 Xf7^2 7 10ttXf77 f 2 7 0 7«h^ 
T&£o 7f>^2 7 1 l»Xf-y^2 7 0 8£I^T 
40 X^u/^2 7 1 2TH /VJr^lKlP^n^A 

(2 4 0 2) £^frr£. 

[0 16 7] 03 0H /WT4MW7n>f5J* (2.4 
0 2) <D^D— — b&TKlstzbW&Zo 
[0 16 8] Xt7^2 8 0 ITU RA I D WV* 

<fr@<£StfJ£fTfco. Xf7^2 8 0 2m /^U^-f 

^2 8 0 2a)WettJRfre, BT-*©M#ft^d* 
«A^y^2 8 0 fe»WtntfXf7^2 
50 8 0 3 JCJttT. 
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[0 16 9] Xf7^2 8 0 3TH IBx— 9<DWb3L 
&<DTz#>\Z. 7,2 Y'y-i^f (1 3 7 , 1 3 8, 1 3 
9, 14 0) ^LTI0^-^<OA^M*^^fft*So 
Xf7^2 8 0 1T*^c7Hl/XS 

[0 17 0] Xf7^2 8 o 4 m **yis3.mmfr 
S/VJf^MS (1 4 0 6) ^-^te^^rfT^^o 
^IT*n«Xfy^2 8 0 3TJ&^LfclB^-^fcl^ 

(1406) &ssnft/tijr-<*te«*. x i0 

xy^2 8 0 6Tteu Xf!y^2 8 0 1 T^&fcAU^ 
&5o 

[0 17 1] H3U1 ^-^[Bimfel^iyn^^A (2 
4 0 4) ©7D-5 1 t-h^LTV^, r>fX^71/ 

T, D-Mf^^7KWgf (10 4, 10 
5, 1 0 6, 1 0 7) ftm^n^CD^X^ H^-Y^ 
fcDAUf>f^ff IT, HE 

^ H ^< ?<Df—?*m%ttz> z. 20 

[0 17 2] £T> Xry^2 9 0 im AU5V <R 

-r^— ^fe^tTo Xf77 p 2 9 0 3TH XT7^2 9 

[0 17 3] S3 2^ 3T>HJ#ai^ny7A0 

3V>FS»»« (113, 114, 115, 1 
16) ^^U(:#«fl$nTUS^^D^D^7A 
T&s« 

[0 17 4] Xf7^3 0 0 ITU ^^y^oL««pJ 

3 0 0 2^D. f5T^^Xf^y3 013^ 
D3T>KS»»7ffi3ffi^fT'5o XT7^3 0 0 2T 
tt. ^tyya^^U (1 2 1, 1 2 2, 1 2 3, 1 2 

4) (ommftmm*mm'z>o xf^^3o 0 3Tft 

^yv-^WSlUX h (2 5 0 3) <Dyv—tf<i>* 40 

(looi) T^>h$nw^ijx h^£. mm* 

#<>^ (1 0 0 2) W>hbTV^UXhfttA 

[0 17 5] Xf^^3 0 0 4T(l I/OWBUXh 
(2 5 0 2) ^l:^tUXh^fttl,55^^^i^ 
So fcU $#UXh^tn«XT7y3 0 0 b\Z 
MS*. ^5T&tfnkfX^y;/3 0 1 3JCJt*»*«FT 

[0 17 6] X^^^3 0 0 5Ttt, trLV^ I /0«S 
UXh (2 5 0 2) fciiJtorT*. Xr^3 0 0 6T 50 
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tt, ^XMDSl/OflUXh (2 5 0 2) ©lU 
7 (9 0 3) fcfMfl-T*. Xfy^3 0 0 8Tlt nv 
>H^ffi^I/OfIUXh (2 5 0 2) ©XU7 
(9 0 4) fclMfif*. il«Rft t>tr^X^7l/ 
-f«»8tl (1 0 2) fc***t«^Ufc«^2©«<? 

[0177] Xf^T'SO 0 9TH I /O 

fl'iXh (2 5 0 2) ©X'J7 (9 0 6) fcttflJ-T 
So XT7^3 0 1 0TH X5"^^3 0 0 2T5t#L 
fc^t^ya^^U (1 2 1, 1 2 2, 1 2 3, 12 
4) I«l:3Y>H*61t5. I^T3V>H^R 
EAD/WR I TE^^f>fX^8IW Slt^ 

wr I TE^T*n«T-^fel^il:^t^ya 
*^EU (14 2) tC&«i£nSo 
[0 17 8] Xfy^3 0 11TH I/OfIUXh 
(2 5 0 2) (7)Xr^XXU7 (9 0 5) l;3V>H 

7 005) \* % n^>mTm\z\t$zftm%:&#m2 

(1 0 4, 1 0 5, 1 0 6, 1 0 7) ftTCDXIV>F<£> 

[0 17 9] H3 3I1 ^TffiM^n^Acoyn-^ 

MM (113, 114, 115, 116)rt©*^EU 

[0 18 0] 3 0 ITU ftSSnT^fcn 

T>F^READI*«R I TE&£^£fl*rrSo 

I/OtIUXh (2 5 0 2) ©n^>H 
X'J7S#It 5^tTlftWiT&S. 
READS*T»n«Xf5/^3 1 0 3 fcift*, WR I 

TE^T&ntfx^y:/3 i o 2^ittr. 

[0 18 1] Xt7^3 10 2TH I/Ofl'JXh 
(2 5 0 2) 0Xf-^XX'J7 (9 0 5) ££fn— A 

^^^7H«W8t (10 3) ^tea-r*. -eco 

Xfy/3 1 0 5{Cjltf e 
[0 18 2] Xf^^3 10 3H R E ADMlM^O 
^T^t^lfT^nSo ^^i^^U (12 1, 12 
2, 1 2 3, 1 2 4) ftklttu M^nrcr-^^tT 
IC*B$nTV^. X5^:7*3 1 0 3TH -cq^-^ 
tXr-^XX'J7 (9 0 5) C0^$rV->?-rSo X 
ry^3 1 0 4TH X5="!y^3 1 0 3TT-yUcf 
-^5:I/OfI>JXh (2 5 0 2) ©*XhX'J7 
(9 0 3) ^t^n-Wf^ X^7HMiSi 
(10 3) ^fe^*rSo ^CD|& Xf^3 1 0 5 Kit 
tf. 

[0 18 3] Xf^y3 10 5TH I/OfIUXh 

(2 5 0 2) ^»AtH*SI**H(l»-rs. 

[0 18 4] 03 4H **JS«tC^ttSPe#lHltt«if^ 
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[0 18 5] *^Tte> n-*;^* 

(104) iWlt^^i'H^ ^<D-OiC»S^ 
5fi£U £«E>K, D-*^X^7WII«Pifi (1 
0 5) fcJ»S*t«^bfct€r> ^h^Dt^lt (10 

i) ^s^-^'toR^jtfUK^ffl^n^tfroiHiaft 

[0 18 6] Sf, U-XJI'TJ xzru-iMwmm 
(10 4) tt, »§#fg£LfcF7-f >WKDF5K :/ 

0204) . *ta$n^-^tiE#H 

7^^©f-^IJV-y$nT (3 2 0 3) , Jfn— A' 
^7^7HB9SI (10 3) -Mfci£-r<5o 
[0 18 7] D-Mt^^7W fflflSB (1 0 
5) tt, ISRSn&x-* (3 2 0 5) £^CQ££^D 

-;^x^7H«iM (io3) 'MEat-r*. 
?D-;t^x^7^B»81 (103) tt % d- 
*^x^7i^^Migi (io5) &mm-ci*9?F 

[0 18 8] -eo&j&Jc, yn— /WtUx-f aWMfiS 
nrvi^n— ijjVTj do 7) a> 

5, [HJSfc&Sfc^n— A;WVJ5V (3 2 0 6) £^ 
yn-AJk/tU^-f (3 2 0 6) tiE«(C^- 

yn-;t^^^7KH(i81 (103) l*3T> 
*3W**Lfcn-*^-f X*7WiB«l*ll (10 
5) (^)f-^^Mt^ (3 2 0 2) o <Mtt3nfc<r- 

(Dt—* £^-z/$tl (3 2 0 1) , ^ hz/niz 3? 

y» (10 1) -4tei£sn*o n 

[0 18 9] ^COct^^, *389!T«. H^^»#3e 
#T?fc<* T^^7Wf«?fe©C»S«l/T 

^h^Dtyn- (i o i) (D&m&^m-rz^t 

[0 19 0] 03 5tt, *58W:,I:5t^^7K8 
l^'Jf^T-^^^^lTl^. 0*, 
PJin-^^^X^TU-f WffliSS (i 0 4, 10 
5, 1 0 6, 1 0 7) lc£D±j£2nfc^U7^£^ 
U GP^D-Ajl/f^X^7H AffB&IB (1 0 49 

3) laoM^nfcAUf^ £^-r 0 

[0191] 3 3 0 1 -3 3 0 4H D— 
7HKS81 (1 0 4, 1 0 5, 1 0 6, 1 0 7)0 
RA I DU^;l/^3*^:«4 0(h^CD/tU7 1 ^^^-ro 
-eni^L. 3 3 0 0^D-A^f>fX^7K^ 
£« (10 3) ^IWUt-<^0, Z<D2i2>f 
n-/^f>fX^7H<Wai8f (10 3) CDRAID 
l/^Wa3£Acte4T&£. 

[0192] 3 3 0 9-3 3 1 2H □ 

f>fX^7HOT8I (1 0 4, 1 0 5, 1 0 6, 1 50 
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0 7) ©RAIDl/^;i/^3$itH4©if0/VJf^ 
&5K-*\ 3 3 0 5-3 3 0 8I^D-A>r>fX^7l/ 
-Yfifflge (10 3) #±]£Lfc/tU7VT£>D. ^O 
it^o-n;Pr>fX^7H^81 (10 3) OR 

irn Ut-{ t)S»on-^jP7>r x * 7 u-f 

(1 0 4, 1 0 5, 1 0 6, 1 0 7) HfctfeiW$n 

[0 19 3] 33 130yD-;WJf^"bH«Tft 
£©£€r* d-*JPt^^^7K SdWSB (10 
4, 1 0 5, 1 0 6, 1 0 7) «RAIDl/^M5T 

[0194] S3 e\t. 03 5tH«i:;tUf-f 5*-* 

OfctffiCO— fl^UTV^. 0 3 5TH ^D— /t;^ 
SX>77U<lMWmW (10 3) in-^f^X^7 
U"f fWSg® (1 0 4, 1 0 5, 1 0 6, 1 0 7) (DM 

tt£#Sn*Wfc^Ufc. 03 6H «JKtt«J: 0 

[0 19 5] 3 4 0 1(1 ^7^71/^81^^ 

MS81 (1 0 4, 1 0 5, 1 0 6) \Z\*/V)7>>(\t& 

[0 19 6] cntHi©»]©H(!:lT> n— 
X^7U-f JOTS® (107) 0t^TO)T>fX^F7 
^l:^ WJ f-f *«*t* ^ i feTt 5. 3 

4 0 2H RAID5(0^n-/^Uf>fT^^ b 
*>U WP-*^r^X^7Ha»8I (10 4, 

1 0 5, 1 0 6) llf^Uf^^ftU^p 

[0 19 7] |^i:RAID5©^D-A;WtUf>fT 
fc, 34 0 3- 3 40 6(0 ( ke>i:n-Mr>fX^71/ 
^Mi8fi (1 0 4, 1 0 5, 1 0 6, 1 0 7) l:»f 
LTBE®T£ - 1 t> «Jtre&£>«, 

[0 19 8] [§HSg0U2] #fgW<DSg2<Z>g«S0!l 
[0199] 037lt *369IC7)3S 2 <^J60tjG>£#* 

^X*7l/-f ^©g® (3 5 1 3) to-^f^X^ 
7HOT81 (3 5 0 2, 350 3, 350 4, 34 
0 5) tOSJ^IC, #Ji/*X (3 5 0 6) SffllifctC 
fflW^LJ (3511). ^C-WRA I 
Di&ffflJgB (3 5 0 1) % &&XSn-?>\z®Wm (3 5 0 
7-3510) lC^>V^Ttt«T»«R§B*fT^5^ * 

[0 2 0 0] g|3 8ft ^D— AVVRA I DfWffi)g& (3 

5 0 1) ©KUSSSkLTH*. »*W«:«lJ«tt. 01 6 
tmC~e&Z>&* T-f^O^O^A (3 6 0 1) 



—843— 



J P 7-200187 



Page 18 of 28 



33 

)lr7-**X bfflWH (3 6 0 2) 

[0 2 0 1] >fU-/VVRA I DMW& (3 5 0 1) 
H *Xh?ntyD" (1 0 1) 

^fcn— X^7Kfiff8fl (3 5 

0 2, 3 5 0 3, 3 5 0 4, 3 4 0 5) CMlT^It 
£. ^D-;^RA I DttfM (3 5 0 1) 
\t. TmtXhSffll (3 6 0 2) tCctD^jlAX 

(3506) izmmznttTCDn-jjfryZjxzru 

-fOTii (3 5 0 2, 350 3, 350 4, 340 

5) &m$k9ctisxm— onv^K^ftM-rs. 

[0 2 0 2] 1^3 9 H n«*J^^^7H<t!lWS 

1 (3 5 0 2, 3 5 0 3, 3 5 0 4, 3 4 0 5) f*fG0f&f 
flM^EU (3 5 11) <Z>«BftS^LTViS. 

[0 2 0 3] f-^'JXh (502, 503, 50 
4, 5 0 5) tt, B7iWT»ft* U<--h)VTm 

zrv^mMi- (3702) atiiins nrv>*. n— # 

J^X^7W WWT (3 7 0 2) n-*;i^rV 
X^7KMi^l (3 5 0 2, 3 5 0 3, 3 5 0 4, 

3 4 0 5) #fc»^s«W^3WBg$ns. n-*;^ 

^X^Tl-f^iI^ (3 7 0 2) gD-Mr>fX 
^7HM»Si (3 5 0 2, 3 5 0 3, 3 5 0 4, 3 

4 0 5) dt^n-yURA I Dffiffffi (3 5 0 1) 39*6 
£ j£ $ n & a > F ^ - ^ fr f ^ €T E o £ W 

[0 2 0 4] 04OH 3T>HSf*ffl31^ndf^A© 

7Afi, 3V>K«W« (3 5 0 7, 3 5 0 8, 3 5 0 

9, 3510) ^^^uc^nxv^^^py 

[0 2 0 5] Xt^/3 8 0 ITU WIM^ED (3 5 
1 1) ftcan-#;lor^x^7 W^ff (3 7 0 2) 

P-*^X^7K»lf (3 7 0 2) ififiH^ 
^^Wr-^fr (5 0 2) SrfflViTfr&Jbns. M*- 
«, ?D-WRA I DMfllffi (3 5 0 1) ^SSSK 

[0 2 0 6] (1) fiIH7^^fIr-^ (5 0 

(2) »&nfc»JM^i:»!|»^^£U (3 5 11) ftCDD 
-*;^^^7W«JiJ : F (3 7 0 2) <h£Jt«U 

[0 2 0 7] Sl±<Dmmz£r), Xtv?3 8 0 lO^J 
5£#*JtE<L&£> 0 gn— ^^X^TWT^fTt"'* 
t3T>KT^fet!TttXfy?3 8 0 2tCjf^ « 

[0 2 0 8] Xry73 8 0 2Tlt * ^ >^«£#ej 
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3 8 0 3^0, f5T^tn«XTy^3 8 14A# 
D3V>F»**Tffla«rff5. Xf'^3 8 0 3T 
H *-*y>':x* J Ey (12 1-124) 0/3frM#®£ 
Xr>^3 8 0 4TH *r*visx*8W) 
X h (5 0 5) ODtXU-^O^ (10 0 1) T#-f > 

-f (1002) 3^3S-r>hbrvisux hrt^An 

J0 [0 2 0 9] X^>y^3 8 0 5Tft I/OfI 

UXh (5 0 3) *lc:^UXhAt#«*ra*>253^»! 
fcU $f U X h*t$atn«Xf 7^3 8 0 6 

icjt^ ^5T^ttnBxry^3 8 1 4\zm^mn» 

[0 2 10] Xf>^3 8 0 6TH I/OfIU7h 
(5 0 3) tCfrL^UXh&jlJn-rS. Xry^3 8 0 
7TH ^hlD^I/OflUXh (5 0 3) ©X 
UT (9 0 3) KfMfrT*. Xt^^3 8 0 9TH 3 
T>FfW^I/0«IU7h (5 0 3) OXU7 
^ (9 0 4) fc*»"TS. JKZWWfck feLr>TX^71/ 

-f Mfpstt (io2) \zmm&&3iisitm&te£<D& t $ 
\z&m-?z>zttf*v%z> 0 xf'yy3 8iom nv 

>H^I/OfSUXh (5 0 3) ©X'J7 (9 0 6) 

[0 2 11] X5^:/3 8 1 ITU X5^:7*3 8 0 3 
T*#Ufc***>-L*qEy (12 1-124) i«: 
3V>H*6at*. ^wr>HtJiREAD/W 
R I TE&£Of-f7^aifc#t5ft*^ WR IT 

ESSTinBT^feHSic+t^i/a^ty (12 

50 1-12 4) fc*MA3*l*. Xtv?3 8 1 2Tfl I 
/Ofl'JXb (5 0 3) C0Xr-^XXU7 (9 0 
5) l:^T>HM^7^t77^^«, £tf> 
Xf-^XXU7 (9 0 5) KfcL □7>H^(:tt 

ffiflgfll (10 2) ftT<Dav>FcD^fm^&M^> 

tLTftffltS^tj&tTtS. 

[0 2 12] H4 1KL f-^ffii»yn^7A (1 
4 1 0) (Dlrf^yn-^^— h^r^LTV^o 
40 [0 2 13] X9-y?3 9 0 ITU SSfil^REA 
DMRITEM«no fcU READMil* 
Tfttltf, Xfy^l 6 0 2fcjt*, 

r>a^t'j (142) tcSFflrrs^^a^wsrs. 

Xry^S 9 0 1 TWR I TE&^^T&tltf, X^ 
^y3 9 0 3tCit^o Xfy7'3 9 0 3Tit ^Xh7* 
U±yV (1 0 1) ^6CD»**-tC!>S*D — ^l/^-f 
X^7KMif (3 5 0 2, 3 5 0 3, 3 5 0 4, 

3405) icsirrso 

[0 2 14] 04 211 **Jfi«2<Di6ffCO-«*^L 
50 TV>£>„ 
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[0 2 15] 9u-n)VT4M? U'(m&&W (3 5 
1 3) =r-? 4 0 0 2, Atil*f-^S4 0 0 

3, AtH^^7HUX4 0 0 4, (EfflF^f^WOT 5 - 
4 0 0 5. *5cktfnv>F4 0 0 6#* — aC0/^y h 
tlT, itOD-^j^X^7W^MI (3 5 
0 2, 3 5 0 3, 3 5 0 4, 3 4 0 5) KUEjgSn* 

(4 0 0 1) • 

[0 2 16] o»*j^X^7KW8S (3 5 0 

2, 3 5 0 3, 3 5 0 4, 3 4 0 5) TOHfT^J3£<7)r!g 

3 5 0 2, SSOSTOgD-^f^X^TK i0 

mmmm\z\tm^<D^p<mi3tur) nv> f*v >-t 

;V£?Tfc5. □-*^X^7Wffl»gli (3 5 0 

3, 3 5 0 4) tt, @D-*J^ X*Tl^f*3CO»£ 

(3 5 13) *^««$nfc3^>F*«IRb*ff"r* 
(4 0 0 7, 40 0 8). 

[0 2 17] £5^ofd&31K:<fcO> n— /jJWVX^ 
TU-'ffcffl&g (3 5 0 2, 350 3, 350 4, 34 

05) o*«**A<-r*c:i3&^r*i^*. 

jrp-;t*7^>7HIIWI (3 5 13) W a? 

©(3 5 0 2, 3 5 0 3, 3 5 0 4, 3 4 0 5) &XR 
tSM^<^ofc. fi£oT> P-*;^7^7l/ 

K«»8t (3 5 13) 0%Xtt«SttV>. £ Sk: 

(3 5 0 7 -3 5 1 0) ftOD-»^X^7W» 

[0 2 18] 

[Hi] «k X 7 K 

[0 2 ] *«§at<fc*sais«i i ommm^t. 

[04] **MfcJ;S*lS«lO»fl2«BI*^-r. 

[0 5] **§8fcJ:*iaB«10ftff«BI*^-r. ^ 

[0 6] n^>^wsm<oma^:^r. 
[(3 7] «w^q&u©«j«^-r. 

[0 8] D-*;Pr^^7W^f lf-^W*«& 

[09] coiP7^^ra7 b -y^o«iA«?g« a r. 

[010] fi»H7-f^OBffcwt. 

[011] i/osau^hofluc^^-r. 

[012] * t y ->atlU X hO**t«t, 
[013] 37>H^a- U X hOflbfeftg***. 
[014] 37>HSMI^n^7AW70-^ 50 



^H¥7-2 0 0 18 7 

36 

-r. 

[015] *7^:/D^A©:7n-H£^r. 
[01 6] ya-WRA I D«w«a>«j«*^-r, 
[0 17] I/OS*S#«ia^n^^A©7n-^ 
To 

[018] ^-^Ee®'#^n^^ACD^n~$r^-r« 
[019] y^^yfoifs^t. 

[02 0] 9u—;VWV)T4Wto7u>f 72*0)7X2 — 

[02 1] ifD-/WVJf^4ftliS$^t. 

[0 2 2] 37>F/^^hO«n&St. 

[02 3] *y«M:/ny^A®:7D— 
[0 2 4] ^-^Him^IffliyD^^AC07n-$r^-ro 
[02 5] I/O^R7^P^7A07D-^to 
[02 6] D-^^X^7KORAIDIBfll«0 

[02 7] n-*;la ! >f^^71/'f«)«»^ ; EUOiJ« 

[0 2 8] D^j^a^HOI/OJSRT^ 
U?f72±(D7U — £tkT<» 

[02 9] n-*^X^7K«)7-^EIBMfl^ 

Ut?72±<D7U — 
[03 0] D-Mf^^KO/tiJf^m^D 

[03 1] □-*;vf-rx^7H©r-^§a«mi^ 

[03 2] u-tDV^J X*7W©:JV>F£*Mrai 

[03 3] D-*;i/?^X^TU-rcD«T^yn^^ 
2\<F)7 D — £r^~t~o 
[03 4] *58WlcJ:«»7 s -^lHFttJa31<o»f^*^-r. 
[03 5] *5g^lcJ:^x-^*tt«I^^-r. 

[0 3 6] mz&%^-9 fetm z^r* 
[037] *mi\z*z$&m2<D£imim**'r. 

[0 3 8] 3«li«2©yD-/^RAID«|»«©«« 

[03 9] !6KS«2OII0W^qEUO«lJ«S*-r. 

[04 0] S6jB«2©3T>Fa#iByi^n5f^©7 

[04 l] ^5S^!2C0x-^KffifeIffi)^n^^AO7D 

[042] $zmm 2 OSfe^^ 
[flF^CDlfcE] 

10 1-*X^Dt-;*, 10 2-r-f^7K« 
DSe. 10 8H>^7x-XMM, 13 3, 13 

4, 1 3 5, 1 3 6-f-fX^l, 1 3 7, 1 3 8, 

1 3 9, 1 4 0-f-fX*H9-f^ 1 0 3"*yn-/1 
^r^^7HW8B, 1 0 4, 1 0 5, 1 0 6, 

10 7-D-*;i/f>fX^7WaflSi, 14 1-3 
T>Ff&WSk 14 5-(M«U, 14 2»4fr> 
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37 

a.*^U, 1 4 3»^D-A>RA I Dfflfll& 144 
1*\ > 5 0 2-«H7^f^fIf-^k 5 0 3-1 
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55 



^A, 4 0 6-»75!lI^n^7A, 1 4 0 7- I/O 
S^SftfflS^n^/^ 1 4 0 8—5*— ?m®MW? 
n^^A, 1 4 0 9-I/OB*H7iBl^ny7A, 
14 10-t-^SIM»^D^ 14 11-yo 



[01] 



[132] 



flPAg 



-101 
102 



103 





I 








I 


1 



143 



<7a-/<uuRAIDJ6i)«i 



IFC 



LDACt 



IFC 



104 
X LOAC2 



109 



ASF 



j^4 [— ife" 



105 
X LDAC3, 



I 




IFC 



106 
/ L0AC4 



111 



Em 



107 



=> v > K*i« 



GDAC 




106 



[051 



[04] 



HOST 




2Q2j 



—846— 



J P. 7-200 187 



Page 21 of 28 



(21) 



0 0 1 8 7 



[06] 



HOST 




l/F 



401 





9 


10 


11 


12 


p 


21 


22 


23 


P 






"F 


P. 






[p 






u 


u 



133 



\Koi 



403 



DMAC 



J 404 
^405 



406 



BUF 



407 



145 



142 



409 



[02 4] 




[07] 



[08] 



502 



503 



504 



505 



506 



=1 v> h>^-iJX h 



fl 7] 



LDAC PART PASS DRV RAID PRTY ST-SCAP. 



LDAC1 



LDAC2 



LDAC3 



LDAC4 



RAiD*a«gtt*gre 



*501 




STATUS 



Nomial 



Normal 



Normal 



Normal 



Normal 



Normal 



Normal 



Normal 



Normal 



Normal 



TJT~S 

608 607 608 609 



L. ■ ,,. — 1 I. 



1502 



1503 



Yes 




'2204 



—847— 



(22) 



#H¥7-2 0 0 18 7 



[B9] 



I ID 



PART PART PART PART 



VOL1 



VOL2 



VOL3 



□ -* * 5 s y * * 7- K «tt cap. 



1 



1 




RAID 



PRTY 5T-S 



STATUS 



Normal 



Normal 



Normal 



mi o] 



I/O 



L ^801 



HOST 



LDRV1 



ft 



04 LDRV2 




802 paos 

~«05 LDRV3J _806 



708 709 71 0 



702 



7D3 704 



705 



706 



II 1] 




813 812 



503 



Fteq.l Req-2 Req.3 Roq.4 Req 5 



903-^ 
904 
905 
906 

907^] Teg 
903-1 "-Tag 



I3L 



jvjaa 



Tag 



II 2] 



[01 9] 



1405 



1709> 



1710 



V 



1712^ 



04 



02 



J© 



-1701 
-1702 



-1703 
-1704 



-1705 
-1706 



co m-}^. 1707 
1708 



***** 01 



-l!(/7^ 



1713 1714, 1715 1716 



04 



1414 



1 001 ^1p 02 1^03 ip04 1pQ 5 jff0 6 




127] 



2501 V 7 



[0 2 8] 



02 



com 




com 


03 




04 



2502 



VOfcS'J* h#£> -^2601 



VOttJiU* h ©Status 



-2602 



—848— 



JP 7-2001 8? 



Page 23_of 28 



(23) 



0 0 1 8 7 



[SI 3] 



II 4] 



37> k*a- y * h 



1101 




132 



!1 5] 



f »77D- ) 

^1301 

FN, ^ 




I/O tf IS y * h ^Status fc Tag £ 
v-v 



1304 



X 



1306 



1303 



T" 



i/oggy * h»£ * haws"] 



1307 



13 1] 




-v^29Q2 



2903 



,1201 





1205 



,1212 



I 



C »7 ) 



II 6] 



*j«>^y 143 



1401 



*DP 



-1402 ^/1403 



OMAC 



4Q4 1 407 1408 jt^ij 



|l/Q RacJ tftf jfggBSfl] 



EE* 



Free 



1410 1409 



i — ? 

| 1411 



^7 

1412 



ADP 



,1405 



1414 



1406 



££1 



IPC 



[ IPC I [ IFC 



T 



IPC 



— 849 — 



(24) 



^H¥7-2 0 0 1 8 7 



II 8] 



[B2 0] 



1602 



an 





□ - * ;p r 1 < * ? T 7 u< "\ 



T 



M607 



r— T 



11612 



'1613 



• 1608 



" 1614 



I 



1610 




1616 



(?p-/<;u;<ij^%)fil)) 




-1806 



£#86^ ?D-A;i/RAiDO 



WRITER v> K*^& 



-v^1808 



j_ 



~j-i>1809 



^1810 



1ST ) 



12 1] 



[132 2] 



1901 



1902 



I 1[2|3|4|Sief7|8|9 tl0hlll2| ST^S j 
t" ST-S "I" SlF5 "1* 



HOST 



ST-S 



1405 



| 1| 2| 3| 4 h-1903 

(+)"*- 1906 
| 5 |6 | 7 I e~h -19Q4 
1907 

19 |10|11|12r ^1905 



DATA 

Long 
COM 

HOST- ID 

TAG 

VOL 



16384 



01 



-2001 

-2002 
-2003 
-2004 
-2005 
-2006 



GOAC 



DATA 

L#ng 

COM 

HOST- ID 

n-TAG 

VOL 



4096 



WRITE 



LDAC ^ 



404 



4096 



WRITE 



02 



DATA 

Lena 

COM 

HOST-ID 

VOL 





7 s -* 


1024 


1024 


WRITE 


WRITE 


1 


1 


01 


02 



'101 



103 



J'* P-2007 

-aoos 



4096 



2009 
2010 
J 1 - 2011 
2012 



WRITE " 



1024 p .. 2014 
-2015 
2016 
2017 



1 



03 



-850— 



JP 7-20018? 



Page 25 of 28 



(25) 



4*H¥7-2 0 0 1 8 7 



W2 3] 



12 5] 



[S3 0] 



r 



C gT 



( I/Qg*g7 ) 



vo&m y * h up e 




U0V9 ( J^ SCDStatus 



a*y* htMKu 



-2301 
-2302 
-2303 
-2304 



Tag*=i7> KttflP&CCi&Sl -w2305 



C g7 ) 



NO 



802 



X 



"^"2804 
1805 



[<'Jf-f b/<'Jj^ Bgtf *^ 



ili^ f WRITES 7 > 



1^2808 



126] 



[02 9] 



mmt^v 125 



1401 



ADP 



^1403 ^1403 )JQ4 1407 2404 j.^tj 




DMAC 


|l/OReq. en |^-£I3mw( 


{VOHeq. »T|| /<Ux<fW»| 





ADP 



-1405 



J413 
1414 



3 I 



«~l L 



** | but p -JA 

1416 



IFC 



T 

144 



] [ 



IFC 



T 

144 



parity 
gen. 



15 



IFC 



T 

144 




GDAC Wt' < * ? mX-r 




[03 3] 



[03 9] 




3101 
Yes 



31 02 
INS ^1 



lO«a»JX K7)Stalus€GOAC 



3103 



x: 



l/Dgg U X h SAIST^ - 3105 

( Jt ) 



3104 



"3702 



<6«K7< Z/M^-'/iU 



.503 



J 



504 



505 



—851— 



(26) 



*3fK!¥7-2 0 0 1 8 7 



13 2] 



134] 




v V3.gg'J^ h^v^an f -^3003 

, T?es _ _ 

| i/ot g';^hMjxhaai 3005 



-L 



3009 



-w301 1 



3013 



I 



HOST 



103 




»7 



[03 6] 




JP.7-20P.187 



Pa.9e_27 of 28 



(27) 



0 0 18 7 



13 7] 



im3 8] 



GPAC 



5^ 



-101 
3512 



08 



3513 



145" 



M42 
3501 



yo-vOURAID£Jffi) 



LOACt | J 502 LDAC2I r? 503 LDAC3 1 J 504 LPAC4 




3603 




[O40] 



I4 1] 




^3805 




| * * v -> ngiflit:. 3 ^ > KC^j ^a 1 1 

U>3812 



L 




3614 

, 



C gT ) 



t»7 



—853— 



JP 7-200187 



Pgge 28 of 28 



(28) 



7-200187 



14 2] 



QDAC 



4001 



3513 




^4002 


2BLK 


^-4003 


8BLK ' 


~*-4004 


LDRV# 1 


^-4005 


WRITE 


~ l -4006 



L P ACT 



00 



2BLK 



8BLK 



LDRV# 



WRITE 



4001 



37 > K 



LDA-ID=1 



L OAC2 



(503 



2BLK 



8BLK 



LORV# 



WRITE 



£00t 



3-7 > K 
Sift 



LDA-ip«2 



L DAC3 



2BLK 



8BLK 



L0FTV# 



WRITE 



(001 

r 



LDA-I0^3_ 



LDAC4 







00 






2BLK 






8BLK 






LDRV# 






WRITE 






LDA-IO-4 



3 4 



^7 





9 


10 


11 


12 











134 



135 





13 


14 


15 


16 





















"^7 



—854— 



